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Abstract 

Astrategy s presamted to predict drug plasma lev- 
Bis in vn>!ci by the use of physiologically based 
phamwcoWnetlc <PBPK) modeBna and human In 
vitro moiaboric parameters, obtained thmugh the 
combined use o! single P450 aizymes (Gentest) 
and a human liver mlcrosonie bank. Tliis strategy 
was applied to the pharmaceutical compound 
S2POaa and consisted of the foilowing steps; 

(1) Esfimation of enzyme kinetic parameters 
and V,pgj( for the relevant P450 enzymes. 

^Z) ScaRn^ oS P460 enzyme levets present In 
Cantest microsc»nes to the levels present In a 
sel of 14 human liver microsomal samples. 

(3) Incorporation into a PBPK model. 

(4) Compvison of predlood blood plasma levels 
and pharmacoldnetic parameters of S20098 
10 those found in human volunteers. 

Comparfson with plasma levels found in human 
volunteers, sltowed that good predictions were 
made for the range of plasma concentrations at 
the varicusdose levels. 


Applied Strategy and 

Results 



Dytochrtma P450 madSstsd n^otabciisfn of S20d96. 


Scaling procadum and validation. 

^max Values for CYPl A2 and CYP2C9 were 
scaled-up to the levels of individual enzymes in 
human liver microsomes bv the use of activities 
towards P450 prebe substrates (Table 2). 


nbsoi 

Eniymdtfc 4CAV/fi'es prtiio/>y of human Gvof 

fTJKtzaomos, CYP1A2Bnd CYP2C9 towardf T-^th^cyrowufin 
(CYP1A2 activ/ty) and didofaitoo (CYP2C9 activity) and the 

calailatod acoBng fecfo/i. 
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The scaling procedure was validated by compar¬ 
ing the actual activities in ihQ same set of liver 
microsomes with the theoretical activities. 
thecreticB] acfiviiies were csiculaied as follows: 

.*:'r ^max ' «ca//>;sr fecfor; {(1^{K^l S)) 

For the total sum of metabolites a mean ratio of 
0.79 was found (Table 3). Because theoretical 
activities were well in agreement with actual activi¬ 
ties, the scaling procedure could be used for 
incorperation into the PBPK-model. 

Comparfson of caioiiel&a ww aaivai aetfvms found in human 

tivermlcrosomes. 
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Eatfination of enzyme kinetic parameters. 


Enzyme Jenatia parainetdti |)iMj and 
pfotakt). 



S<jiR of 3-hytfraxy- 
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[ncorporetion into a PBPK model. 

and ^he scaling factors were irK$or- 

porated in the liver compartment of the model. 
Compartments were liver and fat, with all other tis¬ 
sues considered as one compartment TTie 
liver/blood and fat/blood partition coeflfcienls were 
3.68 and 2.50, respectively. The tissue/blood parti- 
tion coeffiderjt was assumed to be 1.0. For the 
uptake from the gastro-intestInaJ tract a rate con¬ 
stant Kq » 0-75 hr“^ was used. A microsomal 


protein ccncentratiCHi of 45 mg per gram of fiver 
was used. 


Comparison of predicted levels and pharma- 
coldnelie parameters to these found In human 
volunteers (Figure 2, Table 4). 

TWO ‘extreme’' cesos ere distinguished, samples 
HB12 (upper curve) and HB21 (lower curve), hav¬ 
ing the lowest and highest CYP1A2 activity, 
respectively (Table 2 ). In general, tha blood con- 
centratians found in vivo were within the predicted 
range ot blood plasma concentrations. However, 
the used set of microsomal samples was too ^maJl 
to cover extreme individuals. 




flj^urs 2. 

P^cSend (til irfottl ar>daii)}arfin«mailydaisrmlned fin vivo; 

fshsme concantntkxts 9i?0r»i7^onrrs0n7//7/s2r96'an of 50 mg 
(A)ofiS0mQlB)Sm98. 


Teldo*. 

nnoTctad pn vitm) and 0xr>9dfmntsUy datBUTtinad ffn viva) 
ranges of Onaic and AUCafiersingta or^ admlolsiraBan ai 
cSff^rantdoselovetsoSSSOOaa. 


OoMtmal 

Ctimx rang* (nH) 

MC rang* (rilW.hr) | 


M vHra 

hMVO 

Invitro 

m uVn 

5 

IX5S- Its 

0.41 '0.43' 

OM -19 

o.i«-0.sa 

30 

3.32 1» 


6.3«.2a 


50 

5.S-450 

273.12S6* 

153-1001 

27.4 - 2450 

120 

17.3-1530 

88.6 - S70' 

30 6 - 4070 

1G3-07O 


'«indvktMio; Indvlduala 


Conclusion 

The Strategy presented appears to be very $uiF 
able for integrating Interindividual differences in 
metabolism and predicting their possible impact 
and extent in the human situation. 


Source: https://www.industrydocuments.ucsf.edu/docs/mlbj0001 








